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TABLE 1 



SRF 
OBJ 

1 
2 

AST 
4 



■3.064874 V 

■7.562037 V 

3.722346 V 

-3.051072 V 



THICKNESS 
5.8238ei-l9 



APERTURE RADIUS 
2.7157e+19 



2.400264 V 
0.248357 V 

2.313840 V 
0.500484 V 



1.779136 S 
1.48B879 5 

1.419980 AS 
1.830093 S 



GXASS SPE KOTE 
AIR 

ACRYL C ♦ 
AIR 

ACRYL C * 
AIR 



-2.329861 V 
-7.191681 V 



1.033262 V 
5.000000 



1.814661 S 
2,095155 S 



STYRE C ♦ 
AIR ♦ 



0.874400 
4.315274 S 



3.393300 S 
3.S427S0 S 



BK7 C 
AIR 



IMS 



-0.091852 V 



4.639273 5 



►CONIC AND POLYNOMIAL ASPHERIC DATA 
SRF CC AD AE AF AG 

1 0.016073 -0.001519 0.000291 -2.16l7e-05 



-0.014628 



-0.001961 l.B097e-0S -5.86B7e-05 



0.046559 -0.000971 -4.3232e-05 8,73l6e-05 
0.028145 -0.000172 -O. 000283 4.1117e-05 



* WAVELENGTHS : 



0.540000 



0.4SOOOO 



0.620000 



♦REFRACTIVE INDICES 
GLASS RNl 
ACRYL 1.4 924 03 



BK7 



1.519039 



RN2 RN3 VNBR 

1.499298 1.488808 46.940121 

1.511750 1.S37636 24.665717 

1.525320 1.515539 53.071437 



Working F-nuxnber: 4.499908 
Field angle: 25.000000 
Effective focal length: 10.000093 



UNIT 
1 
2 
3 



POWER 
■0.078720 
0.260570 
-0.159153 



EFL 
-12.703311 
3.837735 
-6.283258 
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TABLE 2 



SRF RM)IUS THICKNESS APERTURE RADIUS 

OBJ l.OOOOe+20 3.6397e-»-X9 



GLASS SPE NOTE 
AIR 



1 
2 



-I. 871869 V 
•2.078649 V 



0.882563 V 
0.077102 



1.400000 K 
1.468745 S 



ACRYL C ♦ 
AIR ♦ 



AST 



1.362577 V 



1.443414 AS 



AIR 



4 

5 



4.385774 V 
-4.896073 V 



2.038735 V 
0.218500 



1.700000 K 
1.982925 S 



ACRYL C ♦ 
AIR * 



6 
7 



-2.583927 V 
-7.200777 V 



1.752980 V 
5.000000 



1.959875 S 
2.300000 K 



CARBO C ♦ 
AIR 



8 

9 



0.873000 
3.121103 5 



3.089841 S 
3.176392 S 



BK7 C 
AIR 



IMS 



3.646332 S 



♦CONIC AND POLYNOMIAL ASPHERIC DATA 



SRF 
1 
2 
4 
5 
6 



CC 



AD 
0.022092 
0.016915 
-0.000542 
0.000532 
0.029750 



AE 
0.004971 
0.001905 
-0.001445 
-0. 000913 
-0.001536 



AF 

-0.002012 
-0.000566 
•1.7676e-05 



AG 
0.000759 
0.000228 
-2.1005e-05 



9.7818e-05 -2.6015e-05 
0.000357 -1.7813e-05 



-1. 7*>i 6e-05 



^WAVELENGTHS : 



0.546100 



0.480000 



0.643800 



♦REFRACTIVE INDICES 

GLASS RNl RN2 RN3 VNBR 

ACRYL 1.492067 1.496540 1.487978 57.474701 

CARBO 1.590088 1,600365 1.580754 30.090095 

BK7 1.518721 1.522829 1.514721 63.978408 



Working F-nuinber: 4.007073 
Field angle: 20.000000 
Effective focal length: 10.018215 



UNIT POWER EFL 

1 0.010658 93.823764 

2 0.197291 5.068654 

3 -0.125789 -7.949799 
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TABLE 3 



SRF 
OBJ 



RADIUS 



THICKNESS 
5. 82386^19 



APERTURE RADIUS 
2.7157e+19 



GLASS SPE NOTE 
AIR 



-2.668669 V 
-5.645963 V 



2.400985 V 
0.432900 V 



1.886256 S 
1.695983 S 



ACRYL C ♦ 
AIR 



AST 
4 



3.787009 V 
-3,143441 V 



3.639209 V 
0.721000 V 



1.580753 AS 
2.143264 S 



ACRYL C 
AIR 



5 
6 



-2.452537 V 
-42.455643 V 



X. 551295 V 
5.000000 



2.067523 S 
2.000000 K 



STYRE C 
AIR 



15.018072 V 
-12.712902 V 



2.000000 
3.861206 S 



4.267459 S 
4,550894 S 



BK7 C 
AIR 



IMS 



-0.038531 V 



4.663557 S 



"^COKIC AND POLYNCX4IAL ASPKERIC DATA 



SRF 
1 
3 
5 
6 



CC 



AD 
0.019180 
-0.011463 
0.027499 
0.016636 



A£ 

.001186 



-0 
-0 

-0.001863 
-0.001448 



AF 
0.000194 



000298 -5.0005e-05 
0.000268 
0.000153 



AG 

2.4289e-06 
-3.0879e-05 

2.1667e-05 
-1.0934e-05 



^WAVELENGTHS: 



0.540000 



0.450000 



0.620000 



♦REFRACTIVE INDICES 
SRF GLASS RNl RN2 

1 ACRYL 1.492403 1.499298 

3 ACRYL 1.492403 1.499298 

5 STYRE 1.595772 1.611790 

7 BK7 1.519039 1,525320 



RN3 VNBR 

1.488808 46.940121 

1.488808 46.940121 

1.587636 24.665717 

1.515539 53.071437 



Working P-nuihber: 4.201221 
Field angle: 25.000000 
Effective focal length: 10.003465 



UNIT 


POWER 




EFL 


1 


-0.071410 


-14 


.003548 


2 


0.237003 


4 


.219364 


3 


-0.225574 


-4 


.433135 


4 


0.073531 


13 


.599728 



r 



[0 0 3 3] 
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TABLE 4 



SRF 
OBJ 



RADIUS 



THICKNESS 
l.OOOOe+20 



APERTURE RADIUS 



GLASS SPE NOTE 
AIR 



-1.981S42 V 
-2.437039 V 



0.956852 V 
0.094142 



1.400000 K 
1.420000 



ACRYL C 
AIR 



AST 



2.527223 V 



1.430000 AK 



AIR 



4 

5 



4.551250 V 
-5.535909 V 



3.503587 V 
0.667224 



3.170000 
3.170000 



ACRYL C ♦ 
AIR * 



6 -2.557747 V 

7 -7.7229e+03 V 



0.517987 V 
1.338772 



2.880000 
2.600000 K 



CARBO C * 
AIR * 



35.060881 V 
-4.739874 V 



2.904450 V 
3.277058 



4.000000 
4.000000 



ACRYL C * 
AIR * 



10 
11 



1 .000000 
3.287032 S 



5 .000000 
5.000000 



BK7 C 
AIR 



IMS 



-0.036095 V 



4.662896 S 



ICONIC AND POLYNOMIAL ASPHERIC DATA 



SRF 
1 
2 
4 
5 
6 
7 
8 
9 



CC 



-1. 000000 



AD 

.025922 
.015826 
.001478 
.003161 
.032196 
.026643 
'5.3670e-05 
0.002044 



0. 
0. 
0. 

0, 
0. 
0, 



AE 

0.002042 
-0.000156 
-0.000500 

0.001368 
-0.004592 
-0.003928 

0.000288 
-0.000103 



AF 

-0.000232 
0.000365 
5.3849e-05 
-0.000325 
0.000323 
0.000316 
-2.8108e-05 
1.4479e-05 



AG 
0.000238 
-5.l713e-05 
-1.3072e-06 
2.6057e-05 
-7.2973e-06 
-1 .1361e-05 
4.B652e-07 
-6.6382e-07 



^WAVELENGTHS : 



0.546100 



0.480000 



0.643800 



♦REFRACTIVE INDICES 

GLASS RNl RN2 RN3 VNBR 

CARBO 1.5900B8 1.600365 1.580754 30.090095 

ACRYL 1.492067 1.496540 1.487978 57.474701 

BK7 1.518721 1.522B29 1.514721 63.978408 

Working F-number: 3.999787 
Field angle: 25.000000 
Effective focal length: 10.000000 



UNIT 
1 
2 
3 
4 



POWER 
-0.014259 

0.174436 
-0.230624 

0. 115013 



EFL 
-70.129963 
5.732754 
-4.336065 
8.694691 
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TABLES 



SRF 
OBJ 



AST 



4 

5 



RADIUS 



-2.702181 V 
-3.0S7447 V 



5.47B221 V 
-5.441035 V 



THICKNESS 
l.e280e^03 



0.9933B3 V 
3.S03OD0 



1 .526000 



APERTURE RADIUS 
908.000000 

2.2SO00O 
2.300000 

1.230000 AK 



2.5934B1 V 
1,255000 



1.900000 
1. 960000 



GLASS 5PE MOTE 
AIR 

ACRYL C ♦ 
A.IR ♦ 

AIR 

ACRYL C * 
AIR 



'2.181334 V 
21.138383 



1 .000000 
0.800000 



1.960000 
2.700000 



CARBO C * 
AIR ♦ 



ID 
11 



12 
13 



7.220047 V 
-3.781015 V 



2.505124 
1. 280000 

0. 500000 



1 . 400QOO 



3.400000 
3 .500000 

5 .000000 
5.000000 

5.000000 
5.000000 



ACRYL C 
AIR 

GLASSI6 M 
AIR 

GLASS18 H 
AIR 



14 




1. 000000 


5 .000000 




BK7 C 


15 




3.0969B4 


S 5.000000 




AIR 


IMS 




-0. 020000 


5.OO0OO0 






♦CONIC 


Ain) POLYirOMIAL ASPHBRIC 


DATA 








SRF 


cc 


AD 


AE 


AF 




AG 


X 




0.010789 


0.000437 


3.4575e-05 


8. 


.53126-06 


2 




0.008419 


8.2S33e-DS 


8.7405e-05 


-6, 


. 434Se-06 


4 




0.002926 


0.000486 


5.25546-06 


1 


.92546-06 


5 


-o.sooooo 


0.003S04 


7.6571e-05 


0. 000364 


-4 


.5360e-05 


6 




0.004121 


0.002268 


O.0OO3S3 


2 


.10256-05 


7 




-0.O0988S 


0.000660 


7 .18700-05 


-1 


. l261e-'05 


8 




-0.003873 


-7 .17l7e-05 


4 .5720e-05 


-2 


. l033e-06 


9 




0.004438 


0.000142 


-I.l630e-Q5 


2 


.0OO9e-06 


♦WAVSLEHOTHS : 0. 


.54610O 0, 


.480000 0. 


,643800 







* REFRACTIVE INDICES 



GLASS 

CARBO 

ACRYL 

GLASS16 

GLASSIB 



RMl 
1.590088 
1.492067 
1. 518721 
1.5S0O0O 



RK2 
1.600365 
1.496540 
1.522835 
1.555122 



RH3 VNBR 

1.580754 30.090095 

1.487978 57.474701 

1.514727 63,978408 

1.545122 55.000000 



TABLE5<contlnued> 



Working renumber: 4.010265 
Field angle: 26.372434 
E£fective focal length: 8.708503 



UNIT 

1 . 
2 
3 
4 



POWER 
-0.001647 

0.166139 
-0.303181 

0.183403 



EFL 
•607.021954 
6.019058 
-3.298355 
5.4524 84 
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TABLE 6 -PRIOR ART 



SRP 
OBJ 

1 
2 

3 
4 

S 
6 

AST 
IMS 



RADIUS 



3.618229 V 
6.708656 V 

-5.035902 V 
4.352446 V 

8.221513 V 
-4.236010 V 



THICKNESS APERTURE RADIUS 
1 . OOOOe-i-19 4 . 6631e-f 18 



1.516310 V 
0.357025 

0.186013 
0.241346 V 

0.602167 V 
0.081008 V 

8.299840 S 

-0.073304 V 



2.021492 K 
1.458777 

1.445575 
1.283532 

1.271637 
1.126154 

1.010817 AK 

4.631058 S 



GLASS SPE NOTE 
AIR 

GLASSl M 
AIR 

GLASS3 M 
AIR 

GLASS 5 M 
AIR 

AIR . 



* WAVELENGTHS: 0.587560 



0.480000 



0.643800 



♦REFRACTIVE INDICES 
GLASS RNl 
GLASSl 1.744000 
GLASS3 1.784700 
GLASS5 1.834000 

Working F- number: 

Field angle: 

Effective focal length: 

XJNIT 
1 

2 
3 



RK2 
1.754114 
1.803037 
1.847665 

4.000002 
25.000000 
10.000005 

POWER 
0.114551 
*0. 339039 
0.291767 



RN3 
1.740592 
1.778831 
1.829490 



VMBR 
55.022000 
32.418000 
45.885000 



EFL 
8.729745 
-2.949517 
3.427392 



[0 0 3 6] 
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TABLE 7 



Classical 


SA 


CIVIA 


AST 


Inverse 


SA 


CMA 


AST 


Element 1 


-.053 


-.017 


-.088 


Element 1 


-.020 


.099 


.083 


Element 2 


.203 


-.034 


.522 


Element 2 


-.092 


.097 


-.134 


Element 3 


-.150 


.054 


-.429 


Element 3 


.089 


-.171 


-.005 



CO 0 3 7] 

TABLE 8 



Lens Element 


SA 


CMA 


AST 


DIST 


1 


-.376 


.140 


.012 


-.373 


2 


-.041 


-.099 


-.103 


-.069 


3 


.425 


-.025 


.002 


.461 


4 


-.003 


-.006 


.036 


-.235 



CO 0 3 8] 
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TABLE 9 



Lens Element 


SA 


CMA 


AST 


DIST 


1 


-.126 


.013 


.096 


-.245 


2 


-.062 


.269 


.234 


.209 


3 


.089 


-.153 


.229 


-1.67 


4 


-.025 


-.034 


-.660 


.503 
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[0 2] 
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FIG. 3A 
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